Introduction
Chronic kidney disease (CKD) is an important cause of morbidity and mortality worldwide. Individual, social, and economic consequences of CKD are enormous. According to 2013 Global Burden of Disease study, CKD accounted for 956,200 deaths worldwide, which was approximately 134% increase from that of 1990. 1 A large number of screening programs conducted in countries with high per-capita income have demonstrated the prevalence of CKD in the general adult population to be in the range of 10-13%. Another study conducted across 12 countries, including Nepal, showed that the overall prevalence of CKD in Nepal was at 20.1%. 2 The advent of renal replacement therapy (RRT) has significantly reduced morbidity, resulting in longer survival of patients with CKD. 3 It has been estimated that over 1.1 million people are currently on MHD globally and this figure is increasing by 7% every year. 4 In developing countries, such as Nepal, limited access to RRT, physical inaccessibility to health facilities, economic and cultural barriers with respect to transplantation, high prevalence of communicable diseases, and lack of infrastructure pose challenges in effective management of CKD. 5 Patients with CKD on MHD have to bear significant physical, psychological, and economic challenges. 6, 7 Patients, along with their families, must change their lifestyles to adapt to the rigor and frequencies of hemodialysis sessions, which can be up to thrice a week. In addition, specific dietary regimens and associated health problems can adversely affect QOL of these patients. Thus, in patients with CKD on MHD, there is a considerable effect on functional state and QOL. 8 QOL is an important parameter that needs to be addressed in chronic diseases like CKD. Unlike in the past, when the sole concern was to prolong survival of patients with CKD, equal importance is now being given toward maintenance of QOL. 9, 10 Several studies have shown that patients with CKD undergoing hemodialysis have a lower QOL than those undergoing peritoneal dialysis, 11 those with renal transplantation, 6, 12 and the healthy individuals. 13, 14 Assessment of QOL of patients with CKD not only helps to assess the quality of dialysis program but also is useful to guide nephrologists to develop better interventions and plans of care for the future. 15, 16 Several studies, especially conducted in developed countries, have assessed QOL of patients with CKD and identified multiple factors influencing their QOL. However, to the best of our knowledge, only a few studies have been conducted to assess the QOL of patients with CKD in Nepal. 4, 17 Therefore, we performed a cross-sectional study of patients at two major dialysis centers in Kathmandu. We assessed QOL of patients undergoing hemodialysis with respect to physical, psychological, social, and environmental domains as outlined in the World Health Organization Quality of Life (WHOQOL-BREF) questionnaire. We also evaluated the effects of various sociodemographic factors on QOL of these patients.
Materials and methods
This is an observational, cross-sectional study conducted among patients with CKD undergoing MHD at two major centers in Kathmandu, Nepal (Bir Hospital, n1=30; National Kidney Center (NKC), n2=112). Data were collected at these centers for a total duration of 5 months from July to November of 2016. Ethical approval for the study was obtained from the Institutional Review Board of Bir Hospital and the hospital administration of NKC.
Consecutive patients who were able to understand, speak, or read Nepali language were selected by the method of nonprobability sampling. We included patients who were at least 18 years of age and had been on regular MHD for at least 3 months. Patients with cognitive impairment and coexisting diseases such as stroke, chronic obstructive pulmonary diseases, heart diseases, and chronic liver diseases were excluded from the study as these factors could potentially affect their QOL and act as confounding factors.
Sociodemographic information including age, gender, marital status, education, employment, income, ethnicity, duration of illness, and duration on hemodialysis were collected using a structured questionnaire, and QOL was measured using WHOQOL-BREF questionnaire. Educated participants were encouraged to fill the questionnaire by themselves. However, for patients who were illiterate, questions were read out clearly by an investigator and their responses were noted. Written informed consent was obtained from all the participants (or their primary caretakers if applicable), after explaining the nature and purpose of the study. Out of a total of 250 patients evaluated initially, 150 patients met the inclusion criteria, of which 8 were excluded due to incomplete responses.
WHOQOL-BREF questionnaire consists of 26 items. Items 1 and 2 assess individual's overall perception of QOL and health, respectively; the remaining items are categorized under physical, psychological, social, and environmental domains. Each item is rated by a 5-point Likert scale. The responses were scaled in a positive direction. The mean score of the items within each domain was used to calculate the raw score. Raw scores were then transformed to a 0-100 scale using a transformation formula. 18 Higher score reflects a better QOL. WHOQOL-BREF questionnaire has been validated for assessing QOL in patients with CKD in different settings 14 and has been used to assess QOL by a number of studies elsewhere. 3, 4, 19 We used sociodemographic data as predictor variables and all four domains, including items 1 and 2, as outcome variables. 20 Results of descriptive analysis are presented as mean±SD. Pearson's correlation coefficient was used to assess the inter domain correlation and the correlation between various demographic factors and domain scores. Bivariate relationship between sociodemographic factors and QOL scores was analyzed using t-test and one-way analysis of variance. Using Fisher's least significant difference method, post hoc analysis was performed for variables with more than two groups, whenever a significant difference was established. Multiple linear regression analysis was performed to determine the independent predictors of QOL. A p-value <0.05 was considered to be statistically significant.
Results

Demographic characteristics of the respondents
A total of 142 respondents were included in this study. Their mean age was 45.48 years (SD=15.31 years). Male to female ratio was 1.8:1. Among 142 patients on MHD, 29 (20.6%) were illiterate, 112 (78.9%) were married, and 120 (85.1%) were unemployed. Most of the respondents were of Brahmin or Chhetri caste under the traditional caste system. Annual family income was less than 500,000 NPR (1$ is equivalent to around 107 NPR) in the majority of the patients (75.8%). The demographic characteristics of the study population (n=142) are presented in Table 1 .
QOl scores and correlations among various domains of WhOQOl-BReF
QOL scores in all domains except psychological domain showed normal distribution (i.e., p-values in Shapiro-Wilk test were <0.05). Although the p-value in Shapiro-Wilk test for psychological domain was >0.05, a graphical analysis of the data indicated consistency with a normal distribution. Cronbach's alpha for all 26 questions of WHOQOL-BREF was acceptable (0.892). The following values of Cronbach's alpha for individual domain were obtained: physical domain (0.720), psychological domain (0.744), social domain (0.568), and environmental domain (0.713). The low value of Cronbach's alpha in social domain was expected as it was determined based on three scores only (i.e. personal relationships, social support, and sexual activity). In general, at least four scores are recommended in order to assess internal reliability; therefore, the value for social domain should be interpreted with caution.
The following QOL scores for various domains were obtained: environmental domain (53.17±15.59), psychological domain (51.23±18.61), social domain (49.86±21.64), and physical domain (45.93±16.90).
There were statistically significant correlations among all domains (p<0.05 in all cases). There were also statistically significant correlations between overall perception of QOL and general health and scores obtained from different Patients who were on MHD for more than 5 years scored significantly lower in the social domain than patients dialyzed for shorter duration (p=0.022). Using post hoc analysis, significant difference was found between the group with ≥5 years' duration of MHD and other groups (3 months to 1 year and 1 year to 5 years). Table 3 shows that income and duration on hemodialysis were independent predictors of QOL affecting one or more domains of WHOQOL-BREF. Duration on hemodialysis was found to be a significant negative predictor affecting the social domain (p=0.044) but not the other domains. Income was a significant positive predictor affecting the psychological domain (p=0.016), environmental domain (p<0.001), and overall perception of general health (p=0.025). We observed that variables such as age, ethnicity, and employment were not associated with any of the domains of WHOQOL-BREF in multivariate analysis. Age behaved as a confounding factor in social domain and employment was a confounding factor in environmental domain.
Discussion
CKD severely impacts QOL of patients with adverse effects observed in case of social, environmental, physical, and psychological domains. The gravity of the disease and its chronic nature make it important to pay due attention to the QOL of such individuals. QOL is emerging as an important outcome parameter to assess patients undergoing hemodialysis and monitor their progress and efficacy of disease management. This study demonstrates QOL in different domains, of patients with CKD undergoing MHD, and the factors responsible for such outcome.
Our findings indicate that older patients had significantly better QOL than younger patients in the social domain. Lemos et al also found social aspects to be better in older patients than younger patients. 15 This could be attributed to the fact that older people may have a better understanding of the limitations of social life and so may be more satisfied with life despite the presence of the disease. Moreover, younger patients identify disease as a challenge and a loss, whereas older individuals regard it as less challenging and a part of life. 21 Negative correlation between age and physical domain of QOL observed in this study is quite plausible given that with increasing age, there is a decrease in working capacity 
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Joshi et al and mobility, and an increase in physical pain and discomfort which negatively affect physical health. However, a previous study did not report any significant relation between QOL score and age. 10 Although employed individuals in this study scored better in every domain of QOL than those who were unemployed, the results were statistically significant only for the environmental domain and overall perception of general health. We observed better scores of "financial resources", "accessibility and quality of health care", and "opportunities for acquiring new information and skills" within the environmental domain in employed patients. This finding is consistent with that of Yang et al who showed significant improvement in the scores of the environmental domain with employment. Their study presented the higher scores as being due to the increased scores of "health care availability and quality" and "transportation" in the environmental domain.
14 Employment significantly improved QOL scores in physical, psychological, and environmental domains in the study conducted by Sathvik et al. 3 Income appears to be a novel predictor of QOL. Income was significantly associated with three domains of the WHOQOL-BREF: psychological domain, environmental domain, and overall perception of general health. Sathvik et al also reported higher QOL score among people with higher income, in all domains except social domain.
3 This is not surprising because patients with higher income can easily afford better treatment and fulfill their needs. In addition, financial security would be expected to lead to better self-esteem, feeling of satisfaction, and less worry about the future, all of which result in better QOL. This may also be the reason for a positive correlation between income and physical, social, and environmental domains of QOL in our study. A similar pattern of QOL and its relation with income were also found in other studies. 15, 22 We observed a significantly lower QOL score in social domain in patients who had undergone dialysis for more than 5 years than patients dialyzed for shorter duration. Yang et al found similar results and correlated the low score in the social domain with dissatisfaction with sexual life and feeling less respected.
14 Our study is also in congruence with the results reported by other studies. 7, 23 The low QOL score in the social domain may be due to the fact that with increase in the duration of dialysis, patients have less time and desire to spend with their families and friends which may negatively affect their personal and social relationships. In addition, patients who had been on dialysis for more than 5 years were least satisfied with their sexual life which might also have accounted for the poorer score in the social domain. In contrast, Atapour et al found no relation between duration on hemodialysis and QOL in patients with CKD. 24 It is interesting to note that ethnicity affected the overall perception of general health in the patients undergoing hemodialysis. Terai/Madhesi ethnic group had lower scores in this dimension than other groups. Since the number of respondents from this ethnic group in our study was very small (2.1%), a bigger sample size is required before we can draw a definite conclusion from this. Studies comparing ethnicity and QOL score in patients on MHD have not been reported in Nepal.
A number of sociodemographic factors that seem to affect QOL in other studies have not been found to be significant predictors of QOL in this study. We did not observe any effect of gender on QOL of patients on MHD. This result is in line with studies by Saad et al and Gemmell et al. In both of these studies, the investigators found no significant difference in QOL scores between males and females. 6, 25 Nevertheless, several studies have reported a significant influence of gender on QOL. Sayin et al documented males to have worse QOL than females, whereas Valderrábano et al reported the opposite. 8, 26 While we expected education to affect QOL in patients with CKD, we did not come across any significant results. Our study is consistent with another study which found no significant differences when relating QOL with educational level. 10 In contrast, according to Gerasimoula et al, participants with higher education had better QOL. 7 Even though educated people have a better understanding of the disease and compliance, they were also likely to have higher expectations from health care facilities which might result in increased dissatisfaction that affects their psychological well-being. This might be the reason why educated patients did not score better in QOL assessment.
While many previous studies have indicated that married people have higher QOL, 11 marital status did not affect QOL score in this study, a finding consistent with a study by Bayoumi et al. 27 In Nepal, due to extended family structure, even unmarried people usually get adequate emotional and financial support from their families. This is in contrast to many other cultures, where support is most often linked to marriage.
Duration of illness had no effect on any domains of QOL. We posit that during the initial stages of CKD, patients often remain asymptomatic and they may not perceive significant effect on their QOL. As the disease progresses toward 
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Quality of life in patients undergoing hemodialysis end-stage renal disease, requiring RRT, patients begin to feel decline in their QOL. With majority of the patients in this study being diagnosed with CKD for a duration of 5 years or less, it is highly probable that they did not experience the myriad of symptoms that the patients with this disease for a longer duration experience or those experiencing this illness in an advanced stage. This may account for the duration of illness having no effect on QOL in this study.
In bivariate analysis, age was significantly associated with the social domain and employment was found to have a significant association with the environmental domain. However, when these factors were considered together with income and duration on dialysis in multiple linear regression model, age and employment were found to be less significant. This suggests that income and duration on dialysis have a greater significance with respect to social and environmental domains than that of other factors included in analysis. Even though older patients had a better QOL than younger ones in bivariate analysis, the reason for the lack of significance in multivariate study may be due to the greater impact of duration on dialysis on the social domain. Younger patients in the age group of 18-34 years and 35-60 years had undergone dialysis for a longer duration than older patients aged ≥60 years. Hence, it might actually have been the shorter duration on dialysis, rather than the older age itself, that resulted in better QOL in the older population. Reason for the non-significant association between employment and environmental domain in the multivariate analysis may be due to the fact that only 24.2% of the employed individuals had an income of greater than 5 lakhs NPR and the vast majority of the employed patients were still earning less than 5 lakhs NPR. Since almost three quarters of our sample population had a lower income, this may have had a more significant impact on environmental domain than simply the status of their employment.
One of the major limitations of this study was that we did not evaluate the possible effect of biochemical parameters on QOL of patients with CKD. We also could not look into the effects of medications used on QOL and whether patients had twice a week versus thrice a week MHD. Majority of the QOL questionnaires were self-reported except in cases of illiterate patients where the questionnaires were conducted with the help of investigators. In these cases, reporting biases may have acted as confounding factor in our data. We also did not have a control group to make appropriate comparisons of the findings obtained from patients with CKD.
Despite the limitations, the findings of this study shed light on the status of QOL of Nepalese patients on MHD and might inspire the healthcare providers of social and nephrology unit to strive for betterment in dialysis care delivery in the future. The findings of this study could help doctors, medical professionals, and family members to better understand the physical and psychological problems of patients with CKD on MHD. This, in turn, allows personnel to provide physical, psychological, and social support to the affected patients. Better social support is necessary for young patients and patients on MHD for a longer duration. Unemployed and poorer patients, whose QOL is significantly affected by the accessibility and quality of health care, should be provided with free and easily accessible dialysis services. Better access to basic necessities and appropriate management of physical pain for such patients could play a vital role in enhancing physical health of the patients with end-stage renal disease.
Conclusion
Using WHOQOL-BREF questionnaire, we found that the sample population in this study, that is, patients with CKD on MHD, had overall low QOL scores: environmental domain (53.17±15.59), psychological domain (51.23±18.61), social domain (49.86±21.64), and physical domain (45.93±16.90). Age, ethnicity, employment status, income, and duration on hemodialysis were found to affect one or more domains of QOL in such patients. From this study, we can say that low income status and increased duration on hemodialysis were the only independent negative predictors of QOL of patients on MHD.
